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Abstract: Background: Ethiopia have the largest livestock population in Africa. Cattle production is one of the
major agricultural industries that play very important roles in food security of the people. Lumpy skin disease
(LSD) is one of the major disease constraints for the inefficient use of these animals. This study was performed
with the objectives of investigating and analyzing the spatial and temporal distribution of LSD and the risk
factors. Methodology: A retrospective surveillance was conducted on cattle for the period 2017 to 2021 in West
Belessa District. Data was collected from clinic case books, monthly reports and monthly outbreak report form.
Data analysis using descriptive statics was performed by Microsoft Excel. Results: An overall prevalence of
LSD suspected cases were 306 (0.5%) from the total of 61276 cases diagnosed in 32 animal health centers and
the mortalities were 7 animals out of 306 (2.28%). The risk factors were sex, age, season, management system
and study site. Accordingly, female cattle were highly infected 55.6% (170) than males 44.4% (136). The infected
adults 231(69.6%) were higher than Youngs 90 (30.4%). Animals managed under semi-intensive systems were
more affected 249 (18.6%) than extensively managed 57 (81.4%). The highest cases were recorded in October
163 (53.27%) followed by September 79 (25.81%). Year 2020 was found with highest positive case 152 (49.7%).
Conclusion: The present study indicated that LSD is endemic in the study area even if vaccination was given
on annual bases. Therefore, the disease's effective control and prevention strategies should be implemented.
Farther study should be undertaken using confirmatory diagnosis to understand its serotype and post
vaccination sero-monitoring.
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INTRODUCTION

Ethiopia have the largest livestock population in
Africa [1]. The sub-sector is playing a vital role in the
economy of the country which contributes about 10% of
GDP and provides employment to over 30% of the
agricultural labor force [2]. Livestock also play very
important roles in food security of the people [3]. There
are estimated numbers of 70 million in Ethiopia and
32,134,988 million from Amhara region [1]. These animals
are managed locally under extensive and semi-intensive
husbandry systems. In the West Belesa district cattle are
the major sources of economy that the farmers’ income
mainly depends on it [4].

The overall livestock production constraints in
Ethiopia are feed shortages, livestock diseases, low
genetic potential of indigenous livestock and lack of
marketing infrastructure and water shortages [4]. Among
the many other diseases, LSD is the one which can case
economic losses and poor productivity in cattle in many
parts of the country [5-7]. Lumpy skin disease is a
generalized skin disease which is an infectious, eruptive,
occasionally fatal disease of cattle caused by a virus
associated with the Nettling poxvirus in the genus Capri
poxvirus of the family Poxviridae [8].

Lumpy skin disease is a vector-borne pox
disease caused by the lumpy skin disease virus (LSDV),
a member of the genus Capri poxvirus within the family
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Pox viridae. Lumpy skin disease virus shares the genus
with Sheep pox virus (SPPV) and goat pox virus (GPV),
which is closely related, but phylogenetic ally distinct [9].
Its outbreaks occur in epidemics several years apart.
Outbreaks are usually seasonal but may occur at any time
because in many affected regions no season is completely
vector-free. Morbidity varies between 2 and 45 percent
and the mortality rate is usually less than 10 percent.
Susceptibility of the host depends on immune status, age
and breed. It is widespread and endemic throughout
Africa, excluding Algeria, Morocco, Tunisia and Libya
[10].

The economic losses due to LSD disease is
associated with decreased milk production, traction power
loss, weight loss, poor growth, abortion, infertility and
skin damage [11, 12]. The most effective route of
transmission is mechanical via biting flies and its
incidence is high during wet seasons when populations
of the flies are abundant and its incidence decreases
during the dry season [5, 6]. The disease has a different
geographical distribution in Ethiopia and it was first
observed in 1983 in the North-Western part of the country
at South-West of Lake Tana [13].

Problem Statement: A lot of lumpy skin disease cases
have been reported from different animal health service
clinics to West Belesa district Livestock and Fishery
Resource Development Office. The cases have been
reported for an average of 2 months in the year and it
repeatedly occurred annually. The regular mass
vaccination program performed in different kebeles but

the trend of the disease occurrence is continued. The
data related to the disease distribution and risk factors are
not yet collected and analyzed from the present study
area. Therefore, this study was designed to collect all the
data and different risk factors to analyze the trend of the
disease in the district to minimize the problems occurred
due to the disease. Therefore, this study aimed to
investigate the spatial and temporal distribution of the
disease in the study area from 2017 to 2021 and to identify
the factors contributing for the occurrence and spread of
LSD in the study area.

MATERIALS AND METHODS

Study Area: This study was conducted in West Belesa
district, which is found in Central Gondar Zone
Administration, Amhara region, North-West Ethiopia.
It is found at 81 km from its zonal city Gondar and 178 km
far from its regional city Bahir-dar (Figure 1). It has a
minimum annual average temperature 13°C and maximum
average temperature 35°C with annual rainfall range from
800 mm to 1200 mm. It is found at 1800- 2100 m high above
the sea level [14]. The cattle population of West Belesa
district is 747,139 [1].

The study was conducted from June 2022 to
September 2022 in West Belesa district (Figure 1). A
retrospective surveillance study was conducted for the
period from 2017 to 2021 to identify the spatial and
temporal distribution case in different animal health
centers of the district. Census type of sampling method
was applied to collect secondary data from the total of
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31 animal health centers found in west Belesa district.
The data recorded in the animal health centers was
diagnosed based on clinical examination. All recorded
cases starting from 2017 to 2021 was assessed, but LSD
case was only obtained and collected from different
secondary data sources in 22 animal health centers. Data
collection was done from different sources either from soft
or hard copy of monthly outbreak report, case books and
quarterly, three monthly, six monthly and annual reports
available at each animal health centers. All available data
concerning LSD was collected with the preformed data
collection format on Microsoft Excel spread sheet.

Data Management and Analysis: The collected data was
coded and entered Microsoft Excel spread sheet. Risk
factors like; site of data collection, age, sex, season, sick,
dead and management system was entered Microsoft
Excel 2016 spread sheets. Then data screening was
preformed and any missing data was excluded before
analysis. Data validation were assessed by applying
several checks to ensure the accuracy and quality of data
in Microsoft Excel and 3 samples with suspected LSD
cases were dropped during data evaluation and analysis
because of missing values. Statistical analysis was
performed by descriptive statics. The disease
distributions related to different risk factors were
displayed using tables and graphs.

RESULTS

Based on clinical examination performed during
the years of 2017-2021 a total of 6,1276 cattle was
diagnosed at different animal health centers in West
Belesa district and the prevalence of LSD was found 306
(0.5%). The mortality rate of LSD suspected cases was
only 7 (2.28%) cattle.

Risk Factors: The risk factors age, sex, season,
management system and place was analyzed using
descriptive statistic i.e percent, mean and rage and
presented by paragraphs, table and charts.
Lamp skin diseases occurrence was higher in
females than males. Based on age related risk
factor, adults were infected more than young cattle
(Tablel).

The highest seasonal occurrence of LSD was
recorded in October followed by September while
there was no LSD case recorded from March to July
(Graph 1).

The LSD occurrence was increasing from 2017
to 2020 and highest case was recorded during the year
2020 followed by 2021 (Graph 2).

The number of LSD vaccine given was
increasing from 2017-2021 and the highest vaccine
was given in the year of 2021.
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Table 1: Sex, age and management systems as a risk factors for the occurrence of LSD

Risk factors Variables No. of positive cases Percent %
Sex Female 170 55.6
Male 136 44.4
Sum 306 100
Age Adult 213 69.6
Young 93 30.4
Sum 306 100
Management system Extensive 249 81.4
Semi intensive 57 18.6

sum

306 100
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Graph 3: Lumpy Skin Disease vaccines given during the study period

Lumpy skin disease case was recorded from 22
different animal health center of study area with the varied
proportion. The highest positive case was recorded from
Abeye kebele while the smallest case record was from
Labamaryam and Fenta. There was no LSD case evidence
from the remaining 8 animal health centers.

DISCUSSION

An over all of 6,1276 cattle were presented to
animal health centers in west Belesa district over 5 years
(2017-2021) and the prevalence of LSD was found 306
(0.5%). This prevalence is lower compared to 8.1%
recorded from questionnaire survey conducted to
determine the distribution of LSD and associated risk
factors in three main agro-climatic zones of Ethiopia
[5]. It is also much lower than 11.68 and 12.2% LSD
reported by [15, 16] respectively. This could be due to
the present study was based on data recorded in
animal health center only and all LSD infected
cattle could not be presented to health centers for
treatment. The mortality rate observed from present
finding 2.28% was consistent with 2.12, 1.2, 2 1.92 and
1.5% that were previously reported [5, 17, 18, 15, 16]
respectively.

The present study indicates that LSD was higher in
females with the infection rate of 170 (55.6%). This result
was consistent with the previous finding of 23.07% and
13.5% recorded from female and male respectively.
This higher frequency result of LSD in female cattle could
be due to their exposure to many stress conditions such
as pregnancy, parturition and lactation. Adult cattle were
found more infected with the infection rate of 69.6% than
young 30.4% from the present finding. This finding
disagrees with the reported lower infection rate of 11.9 %
in adult and the higher one 18% in young [19]. This could
be due to the young animals kept indoor than adults that
minimize their exposure to the biting insect activities and
due to immunity from their dam. Traditional calf
management practices that segregate calves from the herd
might have contributed to a decreased exposure risk of
calves to the source of infection. Calves in the endemic
area can obtain certain protective passive immunity from
their dam [1]. There is a solid immunity lasting for about
3 months in calves. In out breaks very young calves,
lactating and malnourished cattle develop more severe
clinical disease [17].

The management system based finding of present
result shows the infection rate of LSD 18.6% under semi-
intensive  systems and 81.4% under extensive
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management. This finding is consistent with the statement
that cattle can be infected by drinking water, but ingestion
and direct contact transmission are not common routes,
even though the virus is present in nasal and lacrimal
secretions, semen and milk of infected animals. It is
transmitted by insect vectors among the cattle sharing
similar grazing and watering areas and those congregate
in the same barn [20]. This may be due to extensively
managed animals may exposed to biting flies and
communal grazing and watering point resource utilization
than semi-intensive management system from the present
study. The highest seasonal occurrence of LSD 53.27 %
in October and next 25.81 in September while there was no
LSD case recorded from March to July. The highest
positive case recorded in October existence of positive
cases during wet and cold season in the present study is
agreed with the concept [17]. This may be due to high
levels of insect activity towards the end of rainy season
and following rainy season.

The vaccine coverage was increasing from 2017 to
2021 and large cattle was vaccinated during the year of
2020 and 2021. In contrast to the vaccination coverage to
prevent the LSD, the present finding indicates that LSD
cases increases from the year 2017 to 2020 and slightly
decrease in the year 2021. This may perhaps due to
uncontrolled livestock movement from unvaccinated to
the vaccinated area in the earlier year and vaccine cold
chain could not be properly handled. Good understanding
of epidemiology, economic significance and control
mechanisms of the disease enable to design suitable
control measures. Effective control measure of the disease
is achieved through mass vaccination though separation
and culling of infected animals [20].

The present finding shows the evidence of LSD
occurrence in 22 out of total 32 kebeles found in west
Belesa district. This could be due to ecological
difference that determine for the availability of the
biting flies. The warm and humid climate in midland and
lowland agro-climates has been considered as more
favorable environment for the occurrence of large
populations of biting flies than the cool temperature in
the highlands [21]. The proportion of LSD in the three
agro-ecological zones were 28, 44 and 48% from highland,
midland and lowland respectively [22].

CONCLUSSION

The present retrospective study indicated that LSD
is an endemic disease in West Belesa district. This was
the first study to describe the spatial and temporal
distribution of the disease which is starting point for

developing the future effective disease surveillance,
control and prevention measures. The study indicated
that 306 LSD positive cases were found in five years
period across different area of the district. The age, sex,
management systems, seasons and years of occurrence
were risk factors. The LSD was more found from females,
adults and extensively managed cattle. The disease
occurrence was found higher following the end of the
rainy season at September and October. The LSD was
found spreading in most of the Kebeles in the district.
Therefore, Vaccination should be given before the season
of the disease occurrence. Cattle management should be
improved from extensive to semi-intensive and intensive
management systems to prevent an exposure to biting
flies. Farther study should be wundertaken using
confirmatory diagnosis to understand its serotype and
post vaccination sero-monitoring.
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